Stimulation of alanine transport and metabolism by dibutyryl cyclic AMP in the hepatocytes from fed rats. Assessment of transport as a potential rate-limiting step for alanine metabolism.
(1) Cyclic AMP stimulated alanine transport in isolated hepatocytes by approx. 30%, in the range 0.2-5 mM alanine. (2) Alanine utilisation was also stimulated by cyclic AMP. The rates of transport and metabolism were comparable, both in the presence and absence of cyclic AMP. (3) At concentrations of alanine above 1 mM, addition of ouabain, or the reduction of the Na+ concentration, could partially inhibit transport without affecting the rate of metabolism. (4) At these alanine concentrations, stimulation of metabolism by cyclic AMP was associated with a decrease in the intracellular to extracellular alanine concentration ratio. (5) At alanine concentrations below 0.5 mM, or at higher concentrations when transport was inhibited by reducing the Na+ concentration, cyclic AMP caused an increase in the alanine concentration ratio. (6) It is concluded that at concentrations of alanine above 1 mM, alanine transport is not rate-limiting for alanine metabolism in hepatocytes from fed rats, and cyclic AMP stimulates alanine metabolism primarily by an effect on an intracellular reaction. At physiological concentrations of alanine, however, alanine transport appears to be rate-limiting in agreement with a previous report.